Results: Of a total of 18 461 registered TB patients, 12 882 fulfilled the inclusion criteria and were given education and counselling. Of those counselled 12 552 (97.4%) were screened for HIV using a rapid test. Men made up 48% of the sample and 76.5% of patients had pulmonary TB. Of the total patients tested, 42 (0.34%) were HIV-positive after confirmatory testing at the Sindh AIDS Control Program Laboratory. Prevalence of HIV among male patients was 0.67% whereas prevalence among female patients was 0.03% ( p value <0.001). Prevalence of HIV among pulmonary TB patients was 0.29% and among extrapulmonary TB patients was 0.48% ( p value=0.09).
Conclusion: In public DOTS clinics in Pakistan it is
feasible to test TB patients for HIV. Prevalence of HIV is three times higher among TB patients as compared with the general population in Pakistan. Although the results are not representative of Pakistan or Sindh province they cover a large catchment area and closely match WHO estimate for the country. Routinely screening all TB patients for HIV infection, especially targeting men and ensuring antiretroviral therapy, can significantly improve TB/HIV collaborative activities in
INTRODUCTION
In recent years Pakistan has moved from having low-HIV prevalence to a concentrated-HIV epidemic. 1 Prevalence of HIV among the general population in Pakistan is still low (0.1%) and the estimated number of cases in the country of 180 million people is under 100 000, of which only about 7000 cases are reported. 1 HIV cases detection and treatment is one of the important HIV prevention strategies. Finding HIV cases among tuberculosis (TB) patients and providing antiretroviral therapy (ART) will contribute significantly not only in HIV/AIDS prevention but also improve outcomes of TB treatment in HIV positive TB patients. 2 Pakistan ranks fifth among the countries with highest burden of TB in the world and contributes to about 63% of TB burden in the Eastern Mediterranean Region. 3 Estimated prevalence and incidence of TB (all forms) in Pakistan is 310/100 000 and 231/100 000, respectively. 3 
ARTICLE SUMMARY
Article focus ▪ To investigate the feasibility of HIV screening among tuberculosis (TB) patients registered for treatment at selected TB centres in Sindh province of Pakistan. ▪ To describe the prevalence of HIV among TB patients in the study area.
Key messages
▪ The study demonstrates the feasibility of acceptance of screening large number of TB patients for HIV. ▪ Prevalence of HIV among TB population is threefold higher as compared with general population. ▪ Overwhelming majority of HIV-infected TB patients detected were men.
Strengths and limitations of this study
▪ The study covers a large catchment area and the results closely match WHO estimate for the country. ▪ Since the study was confined to six public facilities in Sindh, the results are not representative of Pakistan.
TB is the leading cause of death among HIV patients. 2 The unfavourable synergy between HIV and TB epidemics has added significantly to the suffering and death caused by each disease alone. 4 In 2004 WHO released guidelines for HIV surveillance among TB patients recommending that generalised and concentrated epidemics use data from routine HIV counselling and testing of all TB patients form the basis for the surveillance.
5 Pakistan had a low-level epidemic and integration of these TB/HIV services was not prioritised. Updated guidelines recommend that all TB patients be screened for HIV and emphasised the need to establish mechanisms for delivering integrated TB and HIV services, preferably at the same time and location. 5 Furthermore, surveillance provides information necessary to monitor the effectiveness of joint strategies aimed at reducing the impact of HIV among TB patients. However, in 2010 Pakistan reported that only 2% of TB patients knew their HIV status and that nationally, only 22 TB/HIV patients were reported and only 9 put on ART. 3 The objectives of this study were to investigate the feasibility of HIV screening among TB patients registered for treatment in selected TB treatment centres in Sindh province and to describe the prevalence of HIV among TB patients in the study area.
The specific aims of the study were to educate and counsel TB patients about HIV/AIDS, to implement TB/HIV registration at DOTS centres, to register HIV-infected TB patients at ART centres for treatment and to determine the refusal rate for HIV screening among TB patients.
METHODS
We conducted a cross-sectional study of TB patients (all forms) registered in selected six sentinel sites (TB treatment centres) under the National TB Control Program (NTP) in the Sindh province of Pakistan from April 2008 to March 2012. Most TB patients in Pakistan are treated at public DOTS. Three of these centres are located in Karachi and the remaining centres are situated in the central and northern districts of Sindh province. Each selected centre has a catchment area covering more than 300 000 residents. These sites were selected on the basis of adequate number of TB cases registered annually, trained staff and a separate room for the education and counselling of TB patients to ensure privacy and confidentiality. All TB patients, diagnosed following NTP guidelines, aged 16-60 years who gave informed consent were included in the study. These patients were provided education and counselling for HIV by trained social mobilisers ensuring confidentiality and privacy and their demographic information was recorded in TB/HIV register, maintained at each site. Social mobilisers are trained persons who provided education and counselling to TB patients and performed rapid HIV tests and maintained TB/HIV register.
Demographic information collected included age, gender, area of residence (urban or rural) and type of TB ( pulmonary or extrapulmonary). Data were collected interviews and recorded on the standard TB/HIV registers maintained at each site. The data were then abstracted from these registers for the study. Patients were tested for HIV using Rapid HIV kit (Bioline HIV 
Statistical analysis
Data were entered twice by separate operators using Epi Data V.3.1 (The EpiData Association, Odense, Denmark). Data were cleaned and analysis was performed using Statistical Package for Social Sciences (SPSS) V.16.0 (IBM Corporation). For continuous variables summary statistics were computed. Frequencies were calculated for categorical variables. χ² and Fisher Exact tests (where required) were used to compare different variables between HIV-positive and HIV-negative TB patients. Bivariate analysis was performed for estimation of OR and 95% CI. A p value of <0.05 was considered significant.
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RESULTS
A total of 18 461 TB patients were registered for treatment at the six sentinel sites during the study period. Of the total TB patients, 12 822 met the study criteria for age and received counselling. In total, 270 did not wish to be included in the study and 97.8% (n=12 552) accepted HIV testing. The mean age was 32 years (range 16-60 years) and 47.8% (n=6011) of these tested patients were men. Of the total screened 76.9% (n=9655) had pulmonary TB and 22.9% (n=2867) were extrapulmonary TB patients. A total of 42 people were found to be HIV positive for a prevalence of 0.34% (table 1) . Prevalence of HIV among men was 0.67% and 0.03% among women (p value <0.001). Prevalence of HIV among extrapulmonary TB cases was 0.48% whereas prevalence of HIV among pulmonary cases was 0.29%. Prevalence of HIV in TB patients between 18 and 44 years old was 0.50% while prevalence of among those older than 44 years of age was 0.17% (table 2). All 42 patients whose confirmatory tests results were returned positive returned for their results. Of the 42 HIV-positive patients found, 35 were successfully registered at the ART site.
DISCUSSION
The study demonstrates the feasibility and acceptance of screening large number of TB patients for HIV and linking them to antiretroviral treatment. Our study found a threefold-higher prevalence of HIV among TB patients compared with the general population, and the overwhelming majority of the HIV-infected TB patients detected were men.
The prevalence of HIV among TB patients was found to be 0.34% and while this figure is considerably less than 12%, WHO's estimate of HIV among the world TB patients is in line with the estimates for Pakistan (0.3%). 3 In Pakistan the male-to-female ratio in the reported HIV cases is 10 : 1. 6 This gender difference was also evident in HIV positive TB patients in our study. The prevalence of HIV was 22 times higher among male TB patients (0.67%) compared with female TB patients (0.03%). Sexual promiscuity has been reported as less common among female population as compared with male population in Pakistan. 7 8 Moreover a significant number of reported HIV/AIDS cases in Pakistan have been male overseas Pakistani workers, deported from Gulf countries. 9 Because of extramarital sexual activities of these male workers they are at greater risk of HIV infection. 10 Furthermore the current HIV epidemic in Pakistan is partially driven by injection drug users (IDUs), and the vast majority of IDUs in Pakistan are men. 11 Prevalence of HIV among IDUs in Karachi in Pakistan is up to 42.2%. 12 Prevalence of HIV infection was 1.65 times higher among extrapulmonary TB cases as compared with pulmonary TB cases in our study ( prevalence 0.48% vs 0.29% p value 0.09). Although the difference is insignificant this could be due to small number of HIV cases detected in our study. This result compares favourably with a similar study done in India in which it was found that HIV infection is 1.3 times more likely among the extrapulmonary patients. 4 Similar results have been observed in studies done in developed countries. 13 Refusal rate for HIV testing in our study was <3%. Since TB patients received education about HIV/AIDS by trained community mobilisers and were counselled for HIV testing, this resulted in low refusal rate in our study. In similar study done in India a refusal rate of 7.8% was observed. 4 Screening of 12 552 TB patients in six sentinel sites with low-refusal rate suggests that screening of TB patients in DOTS treatment centres is feasible and the concerns about high refusal rate are not legitimate.
This study has a couple of important limitations. The study area was confined to six public facilities in Sindh. While all TB patients between 16 and 60 were approached for inclusion in the study the results cannot be assumed to be representative of Pakistan or even Sindh province. However, our results cover a fairly large catchment area and closely mirror the WHO estimates for the country. We were also not able to test TB patients that receive care in the private sector. 14 We were unable to get confirmed data on the smear status of the TB patients. This limits the ability to better disaggregate the data analysis and should be considered in future associations.
In Pakistan the number of patients diagnosed each year with TB is about 400 000. If all of these cases were screened for HIV, about 1200 more cases of HIV could be detected each year. In Sindh, there are around 70 000 TB cases reported each year and the potential for HIV case detection scalable screening are still quite large. As a result of this study 35 patients were put on ART. Our results demonstrate the feasibility of implementing WHO TB/HIV guidelines in Pakistan. By scaling up the screening and linking detected HIV cases to ART centres, the spread of HIV may be better controlled in Pakistan and outcome of TB treatment can be improved and many lives can be saved. 15 
